Introduction {#sec1}
============

Granular cell tumors (GCTs) are rare, typically benign neoplasms considered to be derived from perineural Schwann cells.[@bib1] Classically, GCTs present as solitary, firm, flesh-colored nodules with a diameter less than 3 cm. They more commonly develop in the mucosa of the oral cavity, the tongue, and various anatomic locations on the body in the dermis and subcutis. GCTs have also been reported in the respiratory tract, gastrointestinal tract, and breast.[@bib2] They tend to develop in the fourth or fifth decade and have a slightly higher rate of incidence in women. The tumors are typically slow growing, but malignant GCTs can grow rapidly and have a small risk of metastasis (\<2%). Malignant GCTs are usually larger and metastasis is more likely to occur when the tumor develops deep to the fascia.[@bib3] Histopathology demonstrates eosinophilic lysosome-containing granular cells that stain positively for S100 protein.

We report a case of an atypical, large, exophytic, verruciform, ulcerated plaque developing within a tattoo on the upper arm of a middle-aged man, confirmed by histopathology as a GCT.

Case report {#sec2}
===========

A 43-year-old healthy white man presented with a 2-year history of a slow-growing mass on his right upper arm within a tattoo. The tattoo was completed more than 20 years before presentation. The patient endorsed mild pain and itching at the site. He also reported intermittent bleeding and purulent drainage. Before presentation, he was treating the site at home with 17% salicylic acid liquid wart treatment and 70% isopropyl alcohol. The patient denied any systemic symptoms, including fatigue, fever, chills, night sweats, or weight loss.

Physical examination showed a 2.6 by 2.5-cm exophytic, verruciform, ulcerated plaque on the right upper arm ([Fig 1](#fig1){ref-type="fig"}). The plaque had an erythematous rim with a small amount of yellow purulent fluid draining centrally. The deep aspect of the plaque was palpable beyond the base of the cutaneous portion and extended an additional 0.5 to 1 cm circumferentially in the subcutaneous tissue. Focused physical examination was negative for any clinically significant axillary lymphadenopathy or additional nodules. Because of the appearance of the mass, size, and depth of local invasion, our initial differential diagnosis included dimorphic fungal infections, atypical mycobacterial infections, squamous cell carcinoma, and sarcoidosis.Fig 1Granular cell tumor presenting as a 2.6 × 2.5-cm exophytic, verruciform, ulcerated plaque on the right upper arm.

Histologic examination demonstrated large cells (histiocytes) with abundant slightly eosinophilic granular cytoplasm and uniform vesicular nuclei with a low mitotic rate ([Fig 2](#fig2){ref-type="fig"}). Immunohistochemistry was positive for S100 and CD68 and negative for cytokeratin 8/18 and Melan A ([Figs 3](#fig3){ref-type="fig"} and [4](#fig4){ref-type="fig"}). Based on immunohistochemistry and the histologic appearance, a diagnosis of GCT was made. Because of a lack of clinical features consistent with this diagnosis, a repeat biopsy was performed and resulted in the same histopathologic diagnosis. The tumor was fully excised and final pathology did not exhibit any malignant features. Tissue cultures of the mass were negative for deep fungal or atypical mycobacterial infections.Fig 2Histopathology of granular cell tumor. Nests of cells with abundant eosinophilic granular cytoplasm separated by bands of collagenous stroma. Pseudoepitheliomatous hyperplasia can be observed in the overlying epidermis. (Hematoxylin-eosin stain; original magnification: ×40.)Fig 3The tumor cells are diffusely positive for S100 protein by immunohistochemistry. (S100 immunohistochemistry stain; original magnification: ×200.)Fig 4CD68 immunostain is diffusely positive and demonstrates the cytoplasmic granularity. (CD68 immunohistochemistry stain; original magnification ×200.)

Discussion {#sec3}
==========

In contrast to the classic presentation of GCT as a small, flesh-colored, firm, subcutaneous nodule with overlying normal-appearing skin or mucosa (classically the tongue), our patient presented with a large ulcerated exophytic plaque with central purulent drainage on the upper arm in a previous site of trauma.

From a histopathologic perspective, the mass showed characteristic features observed with hematoxylin-eosin stain consistent with GCT. Although typically benign, malignant GCTs represent approximately 2% of reported cases, and histopathologic evaluation of undifferentiated growths is warranted to determine appropriate etiology and treatment.[@bib4]^,^[@bib5] The histopathologic examination of the tissue did not reveal any malignant features such as necrosis, cellular atypia, high mitotic rate, or lymphovascular invasion, ruling out malignant GCT.[@bib3] The preferred treatment for GCTs is wide local excision with close follow-up to monitor for recurrence. The risk of local recurrence is estimated to be between 2% and 8% with negative margins and greater than 20% with positive ones.[@bib2]

Our patient\'s GCT developed within a tattoo, raising the question of whether there is a role of trauma in the development of GCTs versus an incidental colocalization. There have been several other reports of GCTs developing in sites of previous localized trauma, including 2 cases of GCTs developing at vaccination sites and several cases of GCTs occurring at previous surgical sites.[@bib6], [@bib7], [@bib8], [@bib9] In these cases, the temporal relationship between the traumatic insult and the development of the GCT varied between 2 weeks and greater than 8 years. Although none of the previous reported cases developed as far removed temporally from the initial dermal trauma as in our patient, it is possible that the chronic scar tissue or inflammation caused by the tattoo placement predisposed the patient to development of a GCT.[@bib10] Chasseuil et al[@bib9] hypothesized that the development of GCTs at previous sites of trauma could be due to a complication in neural cell regeneration and might explain why there is a higher propensity for the tongue mucosa because it is highly innervated tissue that undergoes repeated microtrauma secondary to mastication. Because tattoo placement requires hundreds to thousands of deep needle punctures, the role of dermal trauma secondary to tattoo placement in our patient should be considered a possible factor.[@bib10]

Although GCTs are rare, the atypical clinical features in this case emphasize the importance of maintaining a broad differential diagnosis for growths of undetermined etiology. Because of the small risk of malignancy and high local recurrence rate without complete excision, timely and accurate diagnosis of GCTs is essential to appropriately treat these tumors. Additionally, further research into the possible role of dermal and mucosal trauma in the pathophysiology of GCT should be considered.
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